Abstract--The dispersion of salts produced by reciprocative motion of the salt-water front in a coastal aquifer induces a flow of salt water from the floor of the sea into the zone of diffusion and back to the sea. The head losses that accompany the landward flow tend to lesson the extent to which the salt water occupies the aquifer.
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there is such a discharge, the sea itself m•st be the source of the salts that are carried back to the sea, and hence the salts must by some means be transported from the floor of the sea through the aquifer into the zone of diffusion. We may rule out any form of dispersion or diffusion as the principal mode of transportation of the salts from the sea to the zone of diffusion on the grounds that these processes occur only when there is a concentration gradient, and the concentration gradient that exists across the zone of diffusion will not in general extend in sufficient magnitude all the way back to the sea floor. Therefore, we may conclude that the salts are transported largely by a hydraulic flow of the salt water, as indicated in Figure 2 , with a consequent loss of head in the salt-water environment.
One example of a discharge of salty water from the zone of diffusion is the flow of springs around Pearl Harbor, Hawaii. Ordinarily, most of the seaward discharge of water from a coastal aquifer occurs at the floor of the sea, but around Pearl Harbor a sizable quantity of water issues from terrestrial springs as the result of the presence of the 'caprock,' a relatively impervious blanket of weathered volcanic debris that underlies and rims the harbor and forces some of the ground water from the basaltic aquifer to discharge in springs along its inland perimeter. Typical of these is Waimano Springs (Fig. 3) 
where K is the permeability and 0 is the effective porosity of the aquiferß With (1) and (2) one may estimate the coefficients of fide-produced dispersion at given distances from the shore line in a typical coastal aquifer, if it is assumed that the medium dispersion constants obtained from experiments with unidirectional flow are applicable, and that the displacements of the interface will be the same as the displacements that would occur if the water in the aquifer were all of one density. The latter assumption appears to be reasonable when we consider that in most aquifers the interface will move very slowly in response to changes in head and that its maximum displacement will be only a fraction of that which would be required for it to adjust completely to the extremes of the tide. Equation (2) was derived for artesian aquifers but probably will give a fair approximation of the amplitude of the displacement in a nonartesian aquifer if an appropriate value for the coefficient of storage is used.
The amplitude of the oscillation of water at various distances from the shore line in a hypothetical nonartesian aquifer of sand is illustrated in Figure 6 . If the medium dispersion constant of the sand were 1.0, the coefficient of dispersion would be 100 cm'/day at about 300 ft from the shore line, and 10 cm'/day at about 900 ft from the shore line. Beyond 1500 ft it would not be significantly larger than I cm'/day, which is approximately the coefficient of molecular diffusion of sodium chloride [Hodgeman, 1945, The reader will understand that the hydraulics is somewhat more complicated than postulated here. The example given is merely a device to illustrate the idea of dispersion by differential displacement and cross-bed mixing. The displacements and mixings will not, of course, occur as separate, alternate events but will operate simultaneously much of the time, each playing a more prominent part at one phase in the tidal cycle than at another. Summary--It appears to be reasonably certain that wherever a zone of diffusion exists in a coastal aquifer a flow of sea water from the floor of the sea into the zone of diffusion will occur.
The flow may be interrupted or reversed during low stages of the tide or high stages of the water table, but on the average it will persist in a landward direction. Apparently, the only question in a given case is one of magnitude. The magnitude of the flow evidently will be governed chiefly by that of the dispersing mechanism that induces it, and it may in some places be large enough to produce head losses in the salt-water environment that would lessen appreciably the extent to which the salt water occupies the aquifer.
